A Ab bs st tr ra ac ct t. . Species richness of pine forest along with elevation varying from 1800 m (site A) to 1500 m (site B) at central Himalaya was compared to judge the ecological significance. A total of 56 species comprising 51 genera and 28 families were recorded. Alpha-diversity and equitability or evenness was significantly higher at site A as compared to the site B. The number of families, genera and species observed in site A were also higher than site B. Very few herb species were found common in both the forest sites and indicated lower values of similarity index. Asteraceae and Lamiaceae were the most dominant family at both the sites. The percentage contribution of annuals and perennials were 48.1% and 51.9%, respectively. Species diversity at site A was more than at site B. This may be due to more gentle slope at site A than at site B. The ability of retention of more water in the soil provides favourable condition for plant growth. The study revealed that the forest site A is more diverse, old and stable in comparison to site B. K Ke ey y w wo or rd ds s: : herb species, family, pine forest, species diversity, species-area curve I In nt tr ro od du uc ct ti io on n The species presently inhabitating Earth are the result of over 3 billion years of natural selection likely favoured efficiency, productivity and specialization (Tilman, 2000) and natural communities differ greatly in the proportion of species performing different ecological functions (Haola and R. Dhand, 2000). Mohamed et al. (2000) also stated that the variety and variability of plant and animal species are the most distinguished feature of life, which reflects the complexity, uniqueness and intactness of natural ecosystems.
I In nt tr ro od du uc ct ti io on n
The species presently inhabitating Earth are the result of over 3 billion years of natural selection likely favoured efficiency, productivity and specialization (Tilman, 2000) and natural communities differ greatly in the proportion of species performing different ecological functions (Haola and R. Dhand, 2000). Mohamed et al. (2000) also stated that the variety and variability of plant and animal species are the most distinguished feature of life, which reflects the complexity, uniqueness and intactness of natural ecosystems.
Most theoretical and empirical work on functional consequences of changing biodiversity has focused on the relationship between species richness and ecosystem functioning [2] . Several studies using experimental species assemblage have shown that annual rate of primary productivity and nutrient retention increases with increasing plant species richness. Changes in species evenness deserve increased attention, because they usually respond more rapidly to human activities than do changes in species richness and because they have important consequences to ecosystem long before a species threatened by extinction [2] . The different bio-geographic zones with the diverse climate and edaphic factors not only have been a storehouse of a variety of plant species, but also a centre of diversification of taxa. The diversification of taxa has a multitude of facets. The most commonly considered facet of biodiversity is species richness. Even these two attributes of biodiversity, species richness and endemism have attracted particular attention from the international conservation community: [1] , because these two attributes reflect the complexity, uniqueness and intactness of natural ecosystems. It is well known that the abundance of a particular species changes over time in progress, which may be due to dispersal but others will be the product of initial condition [4] . Every factors and mech-anisms, which stimulate and accelerate speciation and maintenance of high species diversity such as habitat heterogeneity, favourableness, and local medium disturbances, are active.
The unique pattern of spatial and temporal species distribution has attracted the attention of several workers [9, 10, 11, 13, 14] . Diversity indices have been developed to convey the extent to which individuals are distributed evenly among species. Most but not all combine evenness with species, losing information by reducing two dimensions to one. Therefore, evenness is another important factor of biodiversity. Present study deals with two levels of diversity namely alpha and beta and its three concepts i.e. species richness (S), equatibility (Ec) i.e. species per log index and synthetic diversity of Shannon-Wiener (H), which incorporates the measure of species richness and equitability and, species composition between two pine forests in different altitudinal range.
Study-sites: The study-sites are located between 1500-1800 m altitudes in central Himalaya (29°22' N latitude and 79°26' E longitude). Both the sites are dominated by chir-pine (Pinus roxburghii) forest. Site A is located between 1700-1800 m altitudes and site B at 1580-1700 m altitudes. The climatic condition is monsoon temperate, and annual rainfall of the area is 2668 mm/year. The mean monthly temperature ranges from 11.5 °C in winter to 18.5 °C during summer. Limestone and quartzite are the principle rock types. Soil texture is sandy loam and it was acidic in nature (5.6-5.9). The physiochemical properties of soil are given in Table 1 .
M Me et th ho od ds s
A general reconnaissance was made from June -September 2000. Based on frequent surveys of the area, sites were selected for sampling, which was also carried out in the following year.
The phytosociological analysis of herbaceous flora at two sites was carried out by using random sampling quadrat method. The species-area curves were developed for both the sites by using nested plot technique [7] . It was found that gradual increase in the number of species occurring up to 64 m 2 (8mx8m) size (plot) for site A, while for site B the curve showed gradual increase in the number of species up to 32 m 2 (4mx8m) size (plot) (Figure 1 ). At each site, the quadrats were placed randomly. The herbaceous vegetation was analysed by 30, 1 mx1 m randomly placed quadrats at the time (during rainy season because maximum species were present in that season) of peak herbaceous cover in the first week of September 2000. Each shoot of herb was considered as an individual plant [13] .
The index of diversity was calculated by using Shannon-Wiener information index.
where, Ni is the total number of species i and N is the number of individuals of all species in that site. Concentration of dominance was measured by Simpson's index [12] where Ni and N were the same as for the Shannon-Weiner information function.
where, S is the total number of species, Ni is the number of individuals of most important species, Ns is the number of individuals of least important species and E is the evenness index. Beta diversity was calculated by following Whittaker (1975) [18] as:
where, Sc is the total number of species encounter in all quadrats and s is the average number of species per quadrat.
R Re es su ul lt ts s a an nd d D Di is sc cu us ss si io on n
The sites were dominated by chir-pine forests with varying different altitudes. Slight differences in physio-chemical properties of soil has been obtained in site B than site A. Percentage of nitrogen content and organic matter were observed maximum at site A than site B.
A total of 56 species comprising 51 genera and 28 families were recorded from the two study sites (Table 2) . Across the sites, 42 species were encountered belonging to 22 families and 37 genera (Tables 2 and 3 ). Asteraceae and Lamiaceae were the most dominant family (with eight species), followed by Rubiaceae (with three species), Apiaceae, Cyperaceae, Poaceae and Fabaceae (with two species). The remaining 15 families were represented by one species each. Taxonomically, Lamiaceae (with eight genera), were the most dominant family followed by Asteraceae (with seven genera) was, Apiaceae, Poaceae, and Fabaceae (with two genera each) and remaining 16 families were represented by a single genus only at site A.
At site B, a total of 29 species belonging to 17 families and 29 genera (Tables 2 and  3) were observed. Taxonomically, well-represented families were Asteraceae (eight species), followed by Lamiaceae (three species), Apiaceae, Cyperaceae and T Ta ab bl le e 1 1. . Certain important soil characteristics of the study sites C Ch ha ar ra ac ct te er rs s S Si it te e A A S Si it te e B B Scrophulariaceae (two species each), whereas twelve families were represented by a single species. Taxonomically Asteraceae was the most dominant family (with eight genera), followed by Lamiaceae (with three genera), Apiaceae and Scrophulariaceae (with two genera each), and the remaining eight families were represented by single genus only.
The proportions of families to genera, families to species and genera to species were observed higher in case of site A than the site B (Table 4 ). The percentage of growth form and life forms of herbaceous flora are given in Figures 3. and 4 .
Between the sites, site A showed higher maximum species richness than site B. The number of families was more in site A than site B. Between the sites, Asteraceae and Lamiaceae were the most dominant families, and comprising maximum species richness in both sites. The number of family, genera and species present at site B were less than that of site A (Tables 2 and 3 ). This was also reflected by the species-area curve (Figure 1) . Though Asteraceae and Lamiaceae showed maximum number of genera and species at both the sites, it was also observed that a few species were dominant in both the sites.
Species richness (per m 2 ) was higher (7.23) at site A as compared to site B (5.7) (Table  4) . However, β-diversity and Shannon-Wiener index values were more or less similar for both sites. Simpson's index value was higher (0.62) for site B than site A (0.11). (Table  5 ). Evenness or Equitability ratio of species diversity was higher for site A (28.77) than site B (13.80) (Table 4) , which indicates maximum diversity at that site.
Percent contribution of annuals at site B was greater than at site A, while contribution of perennials was comparatively higher at site A than at site B (Fig 2) to produce large number of seeds to disperse them efficiently. They contribute their life span in short duration due to escaping nature from harsh conditions. The perennials occupied the study sites and shared dominance with the annuals. Perennial grasses have ability to conserve soil. The extensive root systems of perennial grasses also add more organic matter to the soil than annuals can do and this may due to more favourable conditions for plant growth for site A. This reason may be the main cause for the higher diversity at site A than at site B. The percentage of growth forms was shown maximum by forbs which was followed by sedges and grasses at site A, and, forbs showed also maximum contribution but followed by grasses and sedges at site B (Fig. 4: a-d) .
The contribution of therophytes was maximum at both of the study sites followed by hemicryptophytes, chaemaephytes and cryptophytes (Fig. 3) . The higher therophytic character of both the sites is undoubtedly due to strong periodic climate and grazing which keeps the communities open for further invasion by therophytes. The nonleguminous forms were followed by leguminous, grasses, sedges and ferns at site A whereas, at site B, only nonleguminous forms were present (Fig. 4) .
The species diversity of the forest ecosystem of this region is influenced by; topography, soil characteristics, climate and geographical location of the area. Results show that species had dissimilarity in both the sites. It can be stated that species composition changed with respect to altitude and varied in similar forest types. The species diversity at site A was higher than site B. This may be due to more gentle slope at site A than at site B. The ability of retention of more water in the soil provides favourable condition for plant growth. The Western part of the Himalayan region is characterised by maximum diversity of plant species in comparison to other parts. This region also represents maximum diversity of leguminous flora, which in general diminishes as the altitude increases. As a pioneer species on many disturbed areas, various species in addition to their fast growth and multiple uses play role on providing fertility to land on which other species will colonize later. Therefore, any change in their community structure and function in changing climate at different elevations will influence other vegetation profoundly.
These observations also indicate that at site A forest trees were older and more stable than at site B. Variation in herb species composition in both sites may be due to change in local abiotic factors such as soil, temperature, moisture and altitude. The above study shows that the herb species diversity was higher at site A was more than at the site B, which may be due to the effects of many physical factors. The herb diversity data analysis of pine forest will serve as base-line information for the researchers.
C Co on nc cl lu us si io on n Distribution is one of the most significant objectives. Spatial heterogeneity and species richness in particular, is an obvious feature of the natural world. Understanding of its determinants will impinge on applied issue for the role of biodiversity in ecosystem process (Gaston, 2000).
Earlier Gaston et al., (1996) stated that a substantial proportion of regional variation in species richness can be explained in terms of a few experimental variables. The numbers of species were also influenced by birth, death, immigration and emigration rates in an area (Gaston, 2000) . Species composition has strong effects on ecosystem processes by directly mediating energy and material fluxes or by altering abiotic conditions that regulate the rates of these process (Hooper et al., 1997; Tilman, et al., 1997) . This is because species alteration can change the availability of limiting resources, by which disturbance regime and the climate can have particularly strong effects on ecosystem processes. Species composition of an area is important because it seems that the multiple factors doubtlessly contribute to, or influence the biodiversity of an area. So all concerned will need to remember that no single process can adequately explain a given pattern.
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